TUBERCULOSIS IN CHILDREN 


Introduction 


9 Myobacterium tuberculosis important cause of 
human TB. 
9 Other closely related species in M. tuberculosis 
complex 
— M. bovis 
— M. africunum 
— M.microti 
— M. cannette 
* M. leprae causes Hansens disease. 


* Non tuberculous bacteria 


CamScanner + lgb a susell 


M. Tuberculosis 


* Weakly gram +ve,aerobic rod. 

* Non motile. 

* Non spore forming, slow growing. 
* Acid fastness 


— Form stable mycolate complexes with arlymethane dyes 
such as crystal violent, carbofusin, resist decolarization 
with ethanol/acids once stained. 
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TB bacilli as seen under the 
microscope 
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How is TB Transmitted? 


* Person-to-person 
— Through the air by a person 
with pulmonary TB disease of 
the lungs when he or she 
coughs, sneezes, or speaks 
* Less frequently transmitted 
by ingestion of 
Mycobacterium bovis 
— found in unpasteurised milk 
products 


* Other modes of transmission 
— Vertical transmission(rare)-congenital TB 
— Contaminated bodily fluids( very rare) 
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Risk factors for TB in Children 


* Contact with an adult or older child 
with smear- positive PTB 
* Extent of exposure to the infectious 
person 


Infection 


* Level of immune system maturity 
* Weakened immune system 
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Epidemiology 


The WHO estimates 1 million cases of childhood TB 


(«15 years of age) annually 
Children can present with TB at any age 


The frequency of childhood TB is influenced by: 


— The intensity of the TB epidemic locally, 
— The age structure of the population, 
— The availability of diagnostic tools, and 


— Whether TB contact investigation is routinely 


conducted 
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PATHOGENESIS 
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Inhalation of Infected 
Droplet Nuclei 


N 


non-specific bronchopneumonia —— 1) skin test sensitization 
2) resistance to exogenous reinfection 


complete resolution 3) lympho-hematogenous spread 


(rare) progression 


healing with granuloma formation 
massive necrosis 


(rare) 


stable 
breakdown with development of 


(re-activation)TB DRSEASE 
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Infection i i 


Granuloma 
GHON'S FOCUS 
Primary Foci 


Ghon focus * LN 
GHON COMPLEX 
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Course of primary complex(PC) 


Immunocompitent host: 
— healing by fibrosis and calcification of PC 
Immunocompromised host: 


— Inflammation extends to contiguous 
areas( progressive primary TB) 
— Merging of regional LN and primary focus appears 
as consolidation on CXR 
Liqufication of caseous materials due to 
proteolytic enzymes — cavitary formation. 
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Inflamed LN may compress neighboring 
bronchus: 


— incomplete obstruction- emphysema 


— Complete obstruction- atelectasis of lung 
parenchyma 


Caseated LN may erode into bronchial walls 


— bronchiogenic dissemination of infection-brochitis 
— Fibrosis and brochiectatic changes 
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Lymph Nodes of the Thorax 


Hematogenous spread through the chain of 


LN 

— Seeding into different parts of the body eg 
Simon’s foci 

Caseous LN may erode into a blood vessel 


— Miliary tuberculosis 
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STAGES OF TB 


95% 
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Exposu re j infection 
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Primary/Initial infection 


Active or reactivated (recrudescent)TB 
Y 
Local progression 
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Disseminated disease 
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TOA-STAGES OF TB 
* Primary or initial infection. 
* latent or dormant infection. 
* Active or reactivated (recrudescent)TB. 


PRIMARY Infection 


9596 of cases begin with 
pulmonary focus 


usually a SINGLE focus 

hypersensitivity 

develops 2 to 12 weeks 

— until then, focus may 
grow larger 

— hypersensitivity brings 
caseation 


Primary or Ghon’s Complex 


Primary tuberculosis is 
the pattern seen with 
initial infection with 
tuberculosis in children. 
Reactivation, or 
secondary tuberculosis, 
is more typically seen in 
adults. 
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PROGRESSIVE PRIMARY 
TB(ENSEASE) 


occasional (3.796) local progression, despite 
hypersensitivity (more common in younger pt) 


can be cavitary 
can have endo-bronchial spread 


similar in appearance to adult type, 
"reactivation" disease 


2/3 of cases progress to death in the untreated 
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MILIARY Disease 


Generalized Hematogenous Tuberculosis 


generalized dissemination through 
bloodstream 

— caseous focus ruptures into blood vessel 

— growth of tubercle within the blood vessel 
— may be acute,or chronic 

uniformly fatal if not treated 

rare 

usually occurs in the first 4 months after 
primary infection 
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Latent TB Infection (LTBI) 


* Occurs when person breathes in bacteria 
and it reaches the air sacs (alveoli) of lung 


* Immune system keeps bacilli contained 
and under control 


* Person is not infectious and has no symptoms 


* The initial infection leaves nodular scars in the 
apices of one or both lungs, called Simon foci, which 
are the most common seeds for later active TB. 


* The frequency of activation seems unaffected by 
calcified scars of primary infection (Ghon foci) or by 
residual calcified hilar lymph nodes. 


CamScanner 2 liso asus! 


TB Disease 


* Occurs when immune system cannot 
keep bacilli contained 


* Bacilli begin to multiply rapidly 


* Person develops TB symptoms 


27 
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* Often, activation occurs within 1 to 2 yr of initial 
infection, but may be delayed years or decades 

* Activation may occur during episodes of 
immunosuppression e.g. diabetes mellitus, stress, 
treatment with corticosteroids but common after HIV 
infection 
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CXR with evidence of TB infection 
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Risk of TB infection 


Children exposed to high-risk adults 

Foreign-born persons from high-prevalence countries 
Poor and indigent persons, especially in large cities 
Homeless persons 

Persons who inject drugs 


Present and former residents or employees of 
correctional institutions, homeless shelters, and 
nursing homes 


Health care workers caring for high-risk patients 
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Effect of HIV on TB 


* HIV is associated with progressive destruction of CD4 T 
lymphocyte an important component of Host defense against 
TB 

* Thus progressive loss of CD4 cells 

— Allows reactivation of previously controlled infection foci in 


the lungs 
— Allows new infection and rapid progression to active disease 
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Clinical presentation 


Non specific 


persistent productive cough for two weeks or more and sometimes 
chest pain 

bloodstained sputum or haemoptysis 

weight loss/ failure to gain weight 

malaise 

fatigue 

fever 

night sweats 

Wheezing in case of obstruction 

Anorexia, decrease activity 


CamScanner 2 lsb a suscll 


TB Diagnosis in Children 


* Bacteriologic confirmation is achieved in only about 30 - 40% 
of cases 


* Therefore, diagnosis often based on presence of a 
combination of the following characteristics: 


— History of close contact with adult with TB (especially if 
smear positive) 


Triad of: 

— Signs and symptoms compatible with TB disease 
— A positive tuberculin skin test (TST) 

— Suggestive lab results or radiographic findings 
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Specimen Collection 


* Collect specimens to attempt bacteriologic confirmation 
in all children suspected to haveTB 
* Collect sputum for smear microscopy. This can be done 
by: 
— Expectoration (coughing up sputum into a container) 
* 2specimens for smear microscopy 
— Spot and early morning 


— Collect an additional specimen for mycobacterial culture when indicated 
(e.g., retreatment or contact to a drug resistant case) 


— Sputum induction 
— Gastric aspiration 
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Induced Sputum 


Induced sputum has a higher yield than expectorated sputum 
— Yield is as good or better than gastric aspirates 


Safe and effective 
— Small risk of transient bronchospasm afterwards 


Can be done in children as young as 1 month 
* Recommended for young children unable to expectorate 
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Gastric Aspirates 


* Uses nasogastric feeding tube to collect sputum swallowed 
overnight from children unable to expectorate (or undergo 
induction) 


* Requires hospitalization 


* 2early morning specimens are collected on consecutive days 
before child eats or drinks 
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Other Laboratory Tests (2) 


* GeneXpert MTB 
— Cartridge based PCR test using sputum 
— Result available in 2 hours 
—Also detects rifampin resistance 


— Available in a few sites in Tanzania and 
expensive 


Other Laboratory Tests (3) 


* Serum tests such as ESR and FBP are not 
specific to TB and therefore are not 
recommended as criteria for diagnosis 
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Tuberculin Skin Test (TST) 


* Also called the Mantoux or PPD (Purified 
Protein Derivative) test 


— Indicates mycobacterial infection but NOT 
necessarily the presence of TB disease 

— Used in children 

— Should be performed by trained personnel 


— Read TST result 48 — 72 hours later by measuring 
the size of induration 
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Interpretation of TST Results 


HIV-infected > 5 mm diameter induration 


Severely malnourished (marasmus or > 5 mm diameter induration 


kwashiorkor) 

Contact to a case of infectious TB 25mm diameter induration 
(smear positive) 

All other children (regardless of > 10 mm diameter induration 


whether they have received a BCG 
vaccination or not) 


NOTE: A negative TST does not rule out TB. 
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Since TST is the only way to determine 
asymptomatic infection by M. tuberculosis, 


"The false-negative rate cannot be 
calculated. 


"A negative TST does not rule out TB 
disease in a child. 


"Approximately 1096 of otherwise normal 
children with culture-proven TB do not react 
to tuberculin initially. 


Most of these children have reactive skin 
tests during treatment, which suggests 
that TB disease contributed to the 
immunosuppression. 


In most cases, the anergy occurs to all 
antigens, but in some cases, reactions 
to tuberculin are negative but reactions 
to other antigens remain positive. 
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The rate of false-negative TST is 
higher in children who: 


"Are tested soon after becoming infected 
with severe TB; 


"Are tested soon after becoming infected 
with severe TB; 


" Debilitating or immunosuppressive 
illnesses; 


" malnutrition, or viral and certain bacterial 
infections such as measles etc: 


* Viral and certain bacterial infections 
such as: 
1) HIV/AIDS 
2) measles 


= Steroid therapy 
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TST may also be false negative: 
"In infants; and 
"If poor technique is used 


The rate of false-negative TST in 
children with TB who are infected with 
human immunodeficiency virus (HIV) 
is unknown, but it is certainly higher 
than 10%. 


Chest X-Ray 


Chest x-ray can be used for the diagnosis of TB but it 
is not specific 


— Unfortunately, there is no x-ray appearance that is typical 
for pulmonary TB 


Indications for obtaining a chest x-ray: 


— Cough not improving and present for >2 weeks (or any 
cough in HIV positive children) 


— Fever for »2 weeks without other source 
— Concerns for extrapulmonary TB 
— TB suspect with negative smears 
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Chest Radiograph (CXR) 


Most common chest 
radiograph findings in a 
child with TB disease 
include: 

*Milliary pattern 
*Hilar/paratracheal 
lymphadenopathy (often 
seen as mediastinal 
widening) 

*Pleural effusion 

*Lung collapse 
(Atelectasis) : 
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TST and BCG 


Previous BCG NEVER a contraindication for a 
skin test 


5096 of infants will not have a reactive TST 
after BCG 


Of the other 5096, most lose their reactivity by 
2-3 years 


9096 of children » 3 years will have no reaction 
after an initial TST 
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Management of TB in Children: 
Treatment Regimens and Doses 


Aims of TB Treatment in Children 


— Cure TB patients 

— Prevent death and reduce morbidity 
— Avoid relapse 

— Prevent drug-resistant organisms 


— Prevent transmission of Tb in the 
community 
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TB Treatment Phases 


There are 2 TB treatment phases: 
Intensive Phase and Continuation Phase 
* During intensive phase: 

— There is rapid killing of the TB bacilli 


— Most with smear-positive disease become non-infectious 
after about 2 weeks 


* During continuation phase: 
— Drugs kill the remaining bacteria 
— Prevents relapse after completion of treatment 
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Recommended regimen 


TB disease category Intensive phase Continuation phase 


All forms of new pulmonary and 2 months of dai 
extrapulmonary TB* except TB meningitis RHZE Y 4 months of daily RH 
and TB of the spine/bones/joints 


TB meningitis; miliary TB; TB of the 2 months of daily 
spine/bones/joints RHZE 10 months of dally RH 


Previously treated smear-positive 
pulmonary TB (relapse, return after itin ous 5 months of daily RHE 
default, treatment failure)** 


MDR TB 
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TB Treatment Phases 


There are 2 TB treatment phases: 
Intensive Phase and Continuation Phase 
* During intensive phase: 

— There is rapid killing of the TB bacilli 


— Most with smear-positive disease become non-infectious 
after about 2 weeks 


* During continuation phase: 
— Drugs kill the remaining bacteria 
— Prevents relapse after completion of treatment 


Recommended Regimens for 
Children with TB in Tanzania 


Recommended regimen 
TB disease category Inte 


ve phase  — Continuation phase 


All forms of new pulmonary and oe 
extrapulmonary TB* except TB meningitis. ine Y 4 months of daily RH 
and TB of the spine/bones/joints 


TB meningitis; miliary TB; TB of the 2 months of daily 
spine/bones/joints RHZE 10 months of daily RH 


Previously treated smear-positive 

pulmonary TB (relapse, return after 3 months of dally «months of dally RHE 
RHZE*** 

default, treatment failure)** 


MDR TB 
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Drug dosing for the treatment of 


—— tuberculosis in children _ 


Drugs Drug Daily dose Maximum | Adverse reactions 
formulations | and range dose 
Isoniazid ‘Scored tablets: | 10 Daily: 300 mg | Mild hepatic enzyme elevation, 
100 mg (1015) hepatitis*, peripheral neuritis, 
300 mg hypersensitivity 
‘Syrup: 
10mg/mi 
Rifampicin | Capsules: 15 600 mg Orange discoloration of secretions 
150 mg (10-20) or urine, vomiting, hepatitis, 
300 mg influenza-like reaction, 
thrombocytopenia, pruritus 
Pyrazinamide | Scored tablet: | 35 2em Hepatotoxic effects, hyperuricemia, 
500 mg (30-40) arthralgias, gastrointestinal tract 
upset 
Ethambutol* | Tablets: 20 25g Optic neuritis (usually reversible], 
100 mg (15:25) decreased red-green color. 
400 mg discrimination, gastrointestinal 
tract disturbances, hypersensitivity 
Streptomycin | Vials 1g 15 (12-18) 500mg Irreversible auditory nerve damage 


FIXED DOSE COMBINATIONS 


* The FDCs available for use in children include 
rifampicin and isoniazid (RimarctazidTM; R/H, 
60/30 mg), and rifampicin, isoniazid, and 
pyrazinamide (R/H/Z, 60/30/150 mg). 

Very young children will need to receive 
ethambutol as a separate medication, but 
older children can be treated using adult FDC 
tablets of rifampicin, isoniazid, pyrazinamide, 
and ethambutol (RHZE, 300/150/400/275 mg). 
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TB and HIV 


* Priority treat TB. 
* Use Efavirenz and 2 NRTIs. 


* Rifampicin stimulates the activity of the liver enzyme 
system which metabolizes Pls and Non NRTIs. 


Steroids in TB treatment. 


Steroids beneficial in: 
— TB meningitis 
— Pleural effusion due to TB 
— Disseminated TB 
— TB pericaditis 
— Endobrachial TB 
Dose prednisone (2-4 mg/kg OD x 2-3 weeks, 
then tapered over 2-3 weeks) 
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Treatment of Children with MDR 
TB 


* The Ministry recommends using a standardized 
treatment regimen for all paediatric MDR TB cases. 


* All patients receive the same regimen 

* Duration of therapy = 18 - 24 months 

* Intensive phase minimum of 6-8 months 
* Continuation phase for 12 months. 


MDR TB medicines and duration of treatment 


Treatment phase Drugs Duration 

Intensive phase Ami in or kanamycin Minimum of 6-8 months; 
Ofloxacin or levofloxacin can be prolonged 
Pyrazinamide depending on timing of 
Ethionamide culture conversion 
Cycloserine 
Ethambutol 

Continuation phase Ofloxacinor levofloxacin 12 months 
Ethionamide 
Pyrazinamide 
Cycloserine 
Ethambutol 
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Drug-Resistant TB: Definitions 


* Drug resistant TB is defined as TB caused by a TB strain that is 
resistant to one or more anti-TB medicines. 
* This may be grouped into: 
— Mono-resistant: Resistance to a single drug 
— Poly-resistant: Resistance to more than one drug, but not 
the combination of both isoniazid and rifampicin 
— Multidrug-resistant (MDR): Resistance to a minimum of 
both isoniazid and rifampicin 
— Extensively drug-resistant (XDR): MDR plus resistance to 
fluoroquinolones and at least 1 of the 3 injectable drugs 
(amikacin/kanamycin or capreomycin) 
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Treatment of Children with MDR 
TB 


* The Ministry recommends using a standardized 
treatment regimen for all paediatric MDR TB cases. 


* All patients receive the same regimen 

* Duration of therapy = 18 - 24 months 

* Intensive phase minimum of 6-8 months 
* Continuation phase for 12 months. 
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MDR TB medicines and duration of treatment 


Treatment phase Drugs Duration 

Intensive phase Amikacin or kanamycin Minimum of 6-8 months; 
Ofloxacin or levofloxacin can be prolonged 
Pyrazinamide depending on timing of 
Ethionamide culture conversion 
Cycloserine 
Ethambutol 

Continuation phase  Ofloxacinor levofloxacin 12 months 
Ethionamide 
Pyrazinamide 
Cycloserine 


Ethambutol 
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TB and HIV 


* Priority treat TB. 
* Use Efavirenz and 2 NRTIs. 


* Rifampicin stimulates the activity of the liver enzyme 
system which metabolizes Pls and Non NRTIs. 


CamScanner 4 lsb sal 


Steroids in TB treatment. 


Steroids beneficial in: 
— TB meningitis 
— Pleural effusion due to TB 
— Disseminated TB 
— TB pericaditis 
— Endobrachial TB 
Dose prednisone (2-4 mg/kg OD x 2-3 weeks, 
then tapered over 2-3 weeks) 
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PREVENTION 


* Primary prevention 
— BCG vaccination 
— Housing with good ventilation 
— Avoiding overcrowding 
— Secondary prevention 


Surveillance is important to have early detection 
cases 


*Tertially prevention 
*Treatment of the cases adequately . 
*Treat the complications. 
*Physiotherapy where necessary. 


*Education to the person and the family. 
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Prenatal prevention 


* Testing and treating mother/family members. 


* Confirmed maternal TB: 
— Screen the infant for evidence of TB; TST,CXR 
— INH prophylaxis to the baby for 6 mo if NO Tb evidence 


— Repeat TST after 3 mo, if -ve infant can be immunized with 
BCG and INH stopped, if + ve and the infant asymptomatic 
continue INH for 3 more months 


— Suspecting INH resistant Tb separate the baby from mother 
* Infants with disease should be treated. 
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TB in children 


* Points to remember: 
— Diagnosis may be difficult; 
— Sputum cannot often be obtained; 


— Sputum often negative for AFB even on culture; 
— Symptoms are atypical 


— Diagnosis depends on clinical history, family contact 
history, X-ray examination and TST. 
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